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(54) VINYLIDENE FLUORIDE RESIN MONOFILAMENT AND METHOD FOR PRODUCING THE 
SAME 



(57) A production method for a PVDF monofilament according to the present Invention comprises a drawing step 
of drawing a melt-spun PVDF monofilament; and a dry themial relaxation treatment step of subjecting the drawn PVDF 
monofilament to a relaxation thermal treatment in a gas phase at a temperature between 220^C and 300°C inclusive 
and under such conditions that the relaxation rate falls between 4% and 1 0% inclusive and that the passing time is not 
more than 5 seconds, thereby obtaining the PVDF monofilament satisfying the relation represented by Eq (1) below; 

Y^d^x2x10'^ -d^x2x10"^ +dx 1 .1 7X 10"^ +73.1 1 (1) 

(where d indicates the diameter (^m) and Y the knot strength (kgf/mm^)) and having a knot elongation of not less than 
24% and a straight elongation of not less than 30 %. ^ 
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Description 
Technical Fieid 

5 [0001] The present invention relates to a vinylldene fluoride resin monofilament and a production method thereof. 
Background Art 

[0002] A monofilament made of vinylidene fluoride resin is of use as a material, for example, for fishing lines, fishing 
10 nets, rope materials, and so on because of its excellent physical and chemical properties, particularly, the properties 
including excellent mechanical strength and durability, little swelling with water leading to little degradation of strength 
in water, and so on. Among these uses, a filament, particularly, for fishing lines is required to have the property of 
leaving less "twisting" or "curling" due to winding propensity and the properly of easily relieving the winding propensity, 
the property of demonstrating high mechanical strength, e.g., knot strength with a knot in the filament, and so on. 
15 [0003] The conventional vinylidene fluoride resin monofilaments applied to the fishing lines required to satisfy such 
various properties include, for example those described in 1 ) Japanese Patent Application Laid-Open No. 1 0-298825 
filed by the Applicant, 2) Japanese Patent Applications Laid-Open No. 04-91215 and No. 07-138810, 3) Japanese 
Patent Application Laid-Open No. 1 1 -1 31 320 filed by the Applicant, and so on. 

^ Disclosure of the Invention 



[0004] Incidentally, in order to enhance the knot strength of the vinylidene fluoride resin monofilament, an effective 
way is to Increase the drawing ratio in production to orient the filament in a high degree of orientation, but the highly 
oriented monofilament tends to have the winding propensity more easily. The vinylidene fluoride resin monofilament 
described in 1 ) above was improved in winding propensity by setting of the low drawing ratio in production, but this 
resulted in insufficient improvement in knot strength. 

[0005] On the other hand, the vinylidene fluoride resin monofilaments described in 2) above were intended for im- 
provement in knot strength or improvement in wear resistance, but were not intended for improvement in winding 
propensity. Further, the vinylidene fluoride resin monofilament described in 3) above was one obtained by subjecting 
a highly oriented monofilament in a fixed. length state to a themial treatment at a fixed temperature for a fixed period 
of time. This achieved the improvement In winding propensity while preventing degradation of mechanical strength. 
However, this thermal treatment in the fixed length state had to be carried out using a large-diameter bobbin over a 
long period of time, and the batch treatment raised the problem of degradation of productivity. 
[0006] Therefore, the present invention has been accomplished under such circumstances and an object of the 
present invention is to provide a vinylidene fluoride resin monofilament and a production method thereof capable of 
increasing production efficiency while achieving both satisfactory knot strength and improving capability of the winding 
propensity. 

[0007] In order to achieve the above object, the inventors have conducted elaborate research and discovered the 
relaxation thermal treatment conditions for satisfactorily restraining the degradation of the knot strength. From the 
viewpoint of the properties of the vinylidene fluoride resin monofilament, the inventors found that a vinylidene fluoride " 
resin monofilament satisfying a predetemriined knot strength according to filament size and having a predetermined 
knot elongation and linear elongation is excellent in improving capability of the winding propensity, thus accomplishing 
the present invention. 

[0008] Specifically, a vinyllderie fluoride resin monofilament according to the present invention Is a vinylidene fluoride 
resin monofilament comprising a vinylidene fluoride resin and satisfies the relation represented by Eq {1 ) below; 

Y^d^x2xi0*^ -d^x2x10"^+dx1.17x10"^ +73.11 (1). 



wherein the knot elongation is not less than 24% and the straight elongation is not less than 30%. In the equation, d 
indrcates the diameter (jim) of the monofilament, and Y the knot strength (kgf/mm2) thereof. 

[0009] It was proved that such a vinylidene fluoride resin monofilament had sufficient knot strength comparable to 
those of the conventional monofilaments and enhanced improving capability of the winding propensity. Here the diam- 
eter d of the monofilament is preferably 0.05-1 ,85 mm and more preferably 290-550 pm. 

[0010] A production method for the vinylidene fluoride resin monofilament according to the present invention is a 
production method suitable for production of the vinylidene fluoride resin monofilament of the present invention, which 
comprises a drawing step of drawing a melt-spun vinylidene fluoride resin monofltament; and a dry thenmal relaxation 
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treatment step of subjecting the vinylidene fluoride resin monofilament thus drawn, to a relaxation thermal treatment 
in a gas phase at a temperature between ZZO^'C and 300*'C inclusive, preferably between 250 and 290*^0, and under 
such conditions that the relaxation rate falls between 4% and 10% inclusive, preferably between 7 and 9%, and that 
the passing time is not more than 5 seconds, preferably between 1 and 5 seconds. In the nomial relaxation thermal 

5 treatment, the degradation of mechanical strength, e.g., the knot strength, tends to become more prominent with in- 
crease in the relaxation rate. In contrast to this, according to the present invention, the knot strength of the vinylidene 
fluoride resin monofilament before the relaxation thermal treatment is maintained or is little degraded even if the re- 
laxation rate is as high as in the above range, and the improving capability of the winding propensity is enhanced. 
[001 1 ] Further, it is extremely prefenred for the production of the vinylidene fluoride resin monofilament of the present 

10 invention that in the drawing step, the melt-spun vinylidene fluoride resin monofilament is drawn at a drawing ratio of 
not less than 5.9, more preferably 5.9-6.2. 

[0012] The terms "straight elongation," "knot strength," "knot elongation," and "passing time" in the present invention 
are values defined below. If the drawing process involves two or more stages of drawing, the "drawing ratio" refers to 
a total value of the drawing ratios In respective stages, i.e., an overall drawing ratio at the end of the drawing process. 
IS [001 3] <Straight elongation>: ultimate elongation under ordinary temperature of a sample filament drawn with TEN- 
SILON/UTM-lll-100 available fromTOYO BALDWIN Co., LTD and under the conditions of chuck-chuck distance (sam- 
ple length) of 30 cm and drawing speed (head speed) of 30 cm/min. 

[0014] <Knot strength and knot elongation>: breaking tenacity and elongation of a sample filament with a knot in the 
central part of the sample length, drawn as in the measurement of the foregoing straight elongation. 
20 [0015] <Passing time>: time in which a predetennined portion of the vinylidene fluoride resin monofilament passes 
through the gas phase or for which it stays in the gas phase. 

Best Mode for Carrying out the Invention 

25 [0016] The following will describe the preferred embodiments of the vinylidene fluoride resin monofilament and pro- 
duction method thereof according to the present invention. 

<VinyIidene fluoride resin> 

:30 [001 7] A homopolymer of vinylidene fluoride can preferably be preferably used as the vinylidene fluoride resin used 
in the present Invention. Without having to be limited to this, other applicable vinylidene fluoride resins include copol- 
ymers of a vinylidene fluoride monomer and one or more monomers copolymerizabie therewith; mixtures of these 
copolymers with the homopolymer of vinylidene fluoride; and so on. 

[001B] Examples of the monomers copolymerizabie with vinylidene fluoride include tetrafluoroethylene, hexafluoro- 
35 propylene, trifluoroethylene, chlorotrifluoroethylene, vinyl fluoride, and so on, which can be used singly or in a mixed 
state of two or more monomers. The content of vinylidene fluoride units in these vinylidene fluoride resins Is preferably 
not less than 50 mol%, more preferably not less than 60 mol%, and particularly preferably not less than 80 mol%. 
[001 9] The vinylidene fluoride resin is desired to have such a degree of polymerization such that the inherent viscosity 
(logarithmic viscosity number at 30^0 of a solution in which 4 g of the resin is dissolved in 1 I of N,N-dimethylformamide; 
40 which will be referred to hereinafter as "iimh") ^^"^ preferably in the range 0.5 to 2.0 dl/g and more preferably in the 
- range 1 .0 to 1 .8 di/g. 

[0020] Further, the vinylidene fluoride resin as a raw material for the vinylidene fluoride resin monofilament of the 
present invention may contain one or more selected from the following group in an amount not impairing its properties: 
additives such as various organic pigments and others; polyester base plasticizers; phthalate base plasticizers; nucle- 
45 ating agents typified by flavanthrone; compositions containing a resin with high compatibility with the vinylidene fluoride 
resin, e.g., poly((meth)acrylic acid ester), polycarbonate, polyester, a methyl acrylate-isobutylene copolymer, or the 
like; and so on. The content of the vinylidene fluoride resin in such compositions is preferably not less than 60% by 
mass and more preferably not less than 70% by mass. 

[0021] Preferable examples of the foregoing plasticizers are polyesters having repeating structural units of an ester 
50 comprised of a C2-C4 diol and a C4-C6 dicari^oxylic acid, having a temninal group of a CI -C3 monovalent acid residue 
or monovalent alcohol residue, and having a molecular weight of 1500-4000. 

<Vinylidene fluoride resin monofilament> 

55 • [0022] The vinylidene fluoride resin (hereinafter referred to "PVDF" on behalf of the resin) monofilament of the present 
invention is constructed of a single layer or a plurality of layers and at least the surface layer (sheath) thereof is made 
of PVDF. Specifically, the monofilament may be comprised of a single layer of PVDF, or may be comprised of a plurality 
of layers, wherein an internal layer (core) is comprised of a single layer or a plurality of layers made of thermoplastic 
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resin other than PVDR e.g., polyamide, polyolefin, or the like and wherein the outermost layer (sheath) is made of 
P VDF. Preferably, the whole of the monofilament Is made of PVDF in either case where the monofilament Is constructed 
of a single layer or a plurality of layers. 

[0023] The PVDF monofilament of the present invention satisfies the relation represented by Eq (1 ) below; 

Y^d^X2XlO*^ -d^x2x 10'"^ +dX 1.17X10"^ +73.11 (1), 

where d (\irr\) is the filament size (diameter) thereof and Y (kgf/mm^) the knot strength, and the PVDF monofilament 
of the present invention has a knot elongation of not less than 24% and a straight elongation of not less than 30%. 
[0024] If the knot strength in Eq (1 ) is less than the value given by the right side in the equation, there is an increasing 
tendency to become hard to satisfy the sufficiency of knot strength required for the filament size; specifically, for ex- 
ample, when a knot is formed in a leader or a fed part of a fishing line, there is a tendency to cause fracture easily at 
the knot. Further, if the knot elongation is less than 24% and if the straight elongation is less than 30%, it tends to-be 
hard to satisfactorily absorb impact when a fish or the like takes a fish hook coupled to the fishing line, particularly, 
impact in the initial stage of taking or during biting, and the line becomes easier to curl and tends to resist correction 
for curling. 

[0025] Conversion of units of strength can be made based on the relation represented by 1 kgf/mm^ ^9.80665 MPa, 
and Eq (1) can be converted into the Pa unit, i.e., the relation represented by Eq (2) below; 

y^d^X 1.96X10'® -d^Xl.96x10'^+dXl. 15X10"^ +717 (2). 
In this equation, d indicates the filament size (diameter) (jim) and y the knot strength (MPa). 

[0026] There are no specific restrictions on the filament size (diameter), but d In Eq (1) above is preferably in the 
range of 52 p,m (corresponding to Number 0.1 of fishing line) to 1 .81 mm (con-espondirig to Number 120) and particularly 
preferably in the range 50 to 1 000 jxm. 

[0027] It was verified with the PVDF monofilament of the present invention satisfying the various conditions as de- 
scribed above that it had a knot strength comparable to those of the conventional filaments and demonstrated significant 
improvement in winding propensity. Therefore, when the monofilament is applied to a fishing line, there remains little 
winding after it is wound on a cylindrical member such as a spool or the like, and it is excellent in improving capability 
of the winding propensity even if twisting or curiing occurs due to the winding propensity. Accordingly, slack is reduced 
in the fishing line put In water, so as to enhance the sensitivity to "strike" (bite). Further, the property of less twisting 
can enhance handleability and, particularly, the handleability is remarkably improved when a PVDF rhonofilament of 
small diameter is handled in a long unit. 

[0028] The following will describe the preferred embodiment of the production method for the PVDF monofilament 
according to the present invention. First, a mixed composition of the aforementioned vinylidene fluoride resin and 
plasticizer and other ingredients is melted and extruded to forni pellets thereof. These pellets are charged into a melt 
extruder having a predetennined size, e.g., 20-40 mmO and a monofilament is melt-spun at a predetemilned resin 
temperature, e.g., at 240-31 0°C by the extruder. Subsequently, the melt-spun monofilament Is cooled in a coolant bath 
(e.g., a water bath at the temperature of 30 to 60°C) to obtain an undrawn PVDF monofilament. - 
[0029] Here a PVDF monofilament consisting of a single layer can be made of a single kind of vinylidene fluoride 
resin, and a PVDF monofilament consisting of a plurality of layers can be made of materials selected from vinylidene 
fluoride resins with different or closely related compositions, viscosities, additives, etc., other resins, compositions 
containing either of these, or mixtures of these resins or compositions. As described previously. In the case of the 
PVDF monofilament comprised of a plurality of layers, the sheath can be made of the vinylidene fluoride resin or a 
composition thereof, and the core can be made of one selected from the vinylidene fluoride resins, other resins, com- 
positions containing either of these, or mixtures of these resins or compositions. 

[0030] Subsequently, the resultant undrawn PVDF monofilament is then drawn in a heating medium bath (e.g., a 
glycerin bath at the temperature of 1 50-1 70**C) , e.g., at a drawing ratio of about 5-6 (first stage drawing). This is further 
drawn in a heating medium bath (e.g., a glycerin bath at the temperature of 160-176'»C), e.g., at a drawing ratio of 
about 1 -1 ,2 (second stage drawing). In this way. the drawing step is comprised of a first stage drawing and a second 
stage drawing. 

[0031] There are no specific restrictions on the overall drawing ratio in this drawing step, but it is desirable in the 
present invention that the drawing ratio be preferably not less than 5.9 and more preferably not less than 6. This 
enhances the degree of orientation of molecular chains in the vinylidene fluoride resin, which is suitable for the pro- 
duction of the PVDF monofilament of the present Invention with the foregoing sufficient knot strength (cf. Eq (1)). The 
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drawing ratio can be appropriately selected according to the knot strength required of each fishing line. 
[0032] Then the drawn PVDF monofilament is subjected to a relaxation thermal treatment in a gas phase (e.g., air, 
an inert gas, or the like) at a temperature between 220*C and 300*^0 inclusive, preferably between 250 and 290*'C, 
and under conditions such that the relaxation rate falls between 4% and 1 0% inclusive, preferably between 7 and S%[ 
5 and that the passing time is not more than 5 seconds, preferably between 1 and 5 seconds (dry thermal relaxation 
treatment slep). 

[0033] If the above gas phase temperature is less than 220^C, it is difficult to achieve the relaxation rate of 4%. which 
will result in failure in enhancing the knot elongation or the straight elongation satisfactorily and a tendency to fail to 
achieve the sufficient improving effect of the winding propensity. If the gas phase temperature exceeds 300*»C on the 

10 other hand, there appears a tendency that degradation becomes prominent in mechanical strength, e.g., the knot 
strength. When the aforementioned relaxation rate is less than 4%, the winding propensity and elongation tend not to 
be improved well, as described above. When the relaxation rate is 10% or more on the other hand, the knot strength 
can be heavily degraded. Further, when the foregoing passing time exceeds five seconds, the PVDF monofilament 
can be melted, depending upon the melting point of the vinylidene fluoride resin. 

15 [0034] The production method for the PVDF monofilament according to the present invention can satisfactorily re- 
strain the degradation of the mechanical strength, e.g., the knot strength of the drawn PVDF monofilament, as compared 
with the conventional relaxation themial treatment, and can maintain the mechanical strength of the PVDF monofila- 
ment enhanced by the drawing, at an excellent level. In addition, the improving capability of the winding propensity 
can be enhanced, and it is thus feasible to obtain a PVDF monofilament extremely suitable for fishing lines. 

20 [0035] Further, the relaxation thermal treatment as described above can improve the winding propensity while pre- 
venting the degradation of the knot strength , thereby providing the PVDF monofilament with excellent properties equiv- 
alent to or higher than those achieved by the conventional fixed-length, thermal treatment. In production of a long 
monofilament like a fishing line, the filament can be made in a continuous process, without the need for batch long- 
time themial treatment with the use of a large-diameter bobbin, the production efficiency of the PVDF. monofilament 

^5 can be remarkably increased accordingly. 

[0036] It is also possible to carry out a relaxation thermal treatment of thermally relaxing the drawn PVDF monofil- 
ament in a heating medium such as hot water, hot air, or the like (e.g., at a temperature of about 85°C), prior to the 
aforementioned dry thermal relaxation treatment step. 

. 30 Examples 

[0037] Specific examples of the present invention will be described below, but it is to be noted that the present 
Invention is by no means intended to be limited to these examples, 

3s Method of measuring winding propensity 

[0038] A PVDF monofilament sample having a length of about 50 m was wound around a small winding spool having 
a diameter of 44 mm and was allowed to stand at room temperature for seven days. Thereafter, the sample was fed 
out by 1 m (this length being referred to as a (m)), and the sample was suspended with one end thereof being supported. - 

40 In this state, the perpendicular length to the bottom level of the pendent sample, i.e., the distance between the supported 
end and the bottom level (this distance being referred to as b, (m)) was measured. The ratio of this measurement b, 
to the original length a (this ratio being refen^ed to as c; i.e.. c = b^/a) was defined as an index for the winding propensity 
(curiing and twisting) of the sample. A sample with no winding propensity provides c = 1 . As the value of c decreases, 
the curiing of the filament becomes greater because of the shape of the spool, indicating that the winding propensity 

45 becomes easier to maintain. 

Improvability of winding propensity 

[0039] The weight of 1160 g was put on the lower end of the sample with the winding propensity made in the above 
50 "Method of measuring winding propensity", and the sample was allowed to stand in that state for ten seconds. Then 
the weight was removed, and the perpendicular length to the position of the bottom part of the sample, I.e., the distance 
between the supported end and the bottom part (this length being refen-ed to as bg (m)) was measured. The ratio of 
this measurement b2 to the original length a (this ratio being refenced to as e: i.e., e = bg/a) was defined as an index 
for relievability (improvability) of the winding propensity of the sample. A sample in a completely relieved state of the 
55 winding propensity provides e = 1 . As the value of e approaches 1 . it becomes easier to relieve the winding propensity. 
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Comparative Example 1 

[0040] A monofilament with a sheath and core of respective vinylidene fluoride resins of r\^J^^ = 1 .3 and 1 .55 was 
melt-spun with a melt extruder of 35 mmO and at a resin temperature of 280*0 and cooled in a water bath at 60*0, 
5 thereby obtaining an undrawn PVDF monofilament (which will be referred to hereinafter simply as "undrawn filamenr). 
This undrawn filament was drawn in a glycerin bath at 169*C and at a drawing ratio of 5.82 (first stage drawing) and 
was further drawn as a second stage drawing in a glycerin bath at 1 ZO^'C up to the total drawing ratio of 6.1 7. After the 
drawing step, the drawn filament was subjected to the relaxation heat treatment at a relaxation rate of 3% In hot water 
at 85**C to obtain a drawn filament having the filament size off 290 |xm. 

10 

Example 1 

[0041] The drawn filament obtained in Comparative Example 1 was subjected to a dry thermal relaxation treatment 
in air at 250*'C and under the conditions of a relaxation rate of 5% and a passing time of 1 .7 seconds. 

15 

Comparative Example 2 

[0042] The drawn filament obtained in Comparative Example 1 was subjected to a dry themnal relaxation treatment 
in air at 250°C and under the conditions of a relaxation rate of 0% and a passing time of 1 .7 seconds. 

20 

Comparative Example 3 

[0043] The drawn filament obtained in Comparative Example 1 was subjected to a dry thermal relaxation treatment 
in air at 215°C and under the conditions of a relaxation rate of 5% and a passing time of 1 .7 seconds. 

25 

Comparative Example 4 

[0044] The drawn filament obtained in Comparative Example 1 was subjected to a dry themnal relaxation treatment 
in air at 300°C and under the conditions of a relaxation rate of 5% and a passing time of 1 .7 seconds. 

30 

Comparative Example 5 

[0045] The drawn filament obtained in Comparative Example 1 was subjected to a dry thennal relaxation treatment 
in air at 260**C and under the conditions of a relaxation rate of 1 0% and a passing time of 1 .7 seconds. 

35 

Comparative Example 6 

[0046] A monofilament with a sheath and core of respective vinylidene fluoride resins of r\^^ =1.3 and 1.55 was 
melt-spun with a melt extruder of 35 mmO and at a resin temperature of 280**C and cooled in a water bath at 60*C, 
^ thereby obtaining an undrawn filament. This undrawn filament was drawn in a glycerin bath at 169**C and at a drawing 
ratio of 5.82 (first stage drawing), and was further drawn as a second stage drawing in a glycerin bath at 170**C up to 
the total drawing ratio of 6.17, thereby obtaining a drawn filament having the fiber size of 297 p.m. 

Example 2 

45 

[0047] The drawn filament obtained in Comparative Example 6 was subjected to a dry themnal relaxation treatment 
in air at 270**C and under the conditions of a relaxation rate of 7% and a passing time of 1 .6 seconds. 

Example 3 

50 

[0048] The drawn filament obtained in Comparative Example 6 was subjected to a dry themnal relaxation treatment 
In air at 270''C and under the conditions of a relaxation rate of 8% and a passing time of 1 .1 seconds. 

Example 4 

55 

[0049] The drawn filament obtained In Comparative Example 6 was subjected to a dry themnal relaxation treatment 
In air at 290*C.and under the conditions of a relaxation rate of 8% and a passing time of 1 .7 seconds. 
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Comparative Example 7 

[0050] The drawn filament obtained In Comparative Example 6 was subjected to a dry thennal relaxation treatment 
in air at 270°C and under the conditions of a relaxation rate of 2% and a passing time of 1 .1 seconds. 

Comparative Example 8 

[0051] A monofilament with a sheath and core of respective vinylidene fluoride resins of iij^^ = 1 3 and 1 .55 was 
melt-spun with a melt extruder of 35 mm4> and at a resin temperature of 280**C and cooled in a water bath at 60*'C, 
thereby obtaining an undrawn filament. This undrawn filament was drawn in a glycerin bath at 169*»C and at a drawing 
ratio of 5.64 (first stage drawing), and was further drawn as a second stage drawing in a glycerin bath at 170'»C up to 
a total drawing ratio of 5.92, thereby obtaining a drawn filament having a fiber size of 532 ^.m. 

Example 5 

[0052] The drawn filament obtained in Comparative Example 8 was subjected to a dry themial relaxation treatment 
in air at 270*'C and under the conditions of a relaxation rate of 7% and a passing time of 4.0 seconds. 

Property evaluation tests 

[0053] The PVDF monofilaments obtained in the respective examples and comparative examples were evaluated 
by measuring the aforementioned "linear elongation," "knot strength," and "knot elongation." The index c for the winding 
propensity and the index e for the improvablllty of the winding propensity were detenmined according to the measuring 
methods described above. The results are presented together in Table 1 , 
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[0054] As seen from Table 1 , it was first found from comparison between Example 1 and Comparative Example 1 , 
comparison between Examples 2-4 and Comparative Example 6. and comparison between Exanlple 3 and Compar- 
ative Example 8 that the PVDF monofilaments of the present invention were less likely to have the winding propensity 
than, and significantly superior in the improvability of the winding propensity to. the conventional PVDF monofilaments 
produced without the dry thermal relaxation treatment step. 

[0055] It was also verified from comparison between Example 1 and Comparative Examples 3-5 that the degradation 
of the knot strength became noticeable when the gas phase temperature (air temperature) in the dry thermal relaxation 
treatment step was outside the range of the present invention (the range between 220*'C inclusive and 300^0) and 
that the degradation of the knot strength became greater when the relaxation rate exceeded 10%. Further, it was found 
from comparison between Example 1 and Comparative Example 2 and comparison between Examples 2-4 and Com- 
parative Example 7 that if the relaxation rate was small (0% or 2%) it was difficult to achieve satisfactory knot elongation 
and linear elongation and no improving effect was achieved in the winding propensity. 
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[0056] As described above, the vinylidene fluoride resin monofilament of the present invention is one satisfying both 
sufficient knot strength and improvability of the winding propensity and achieving increase in production efficiency. The 
production method for the vinylidene fluoride resin monofilament of the present invention is a method capable of pro- 
ducing the vinylidene fluoride resin monofilament with satisfactory knot strength, resistance to winding propensity, and 
20 excellent improvability of the winding propensity while enhancing the productivity of the vinylidene fluoride resin mono- 
filament. 



Claims 

1. A vinylidene fluoride resin monofilament comprising a vinylidene fluoride resin, and satisfying the relation repre- 
sented by Eq (1) below; 



30 Y^d^X2XlO'^ -d^X2x10'^ +dxl.17x10'^ +73.11 

d: diameter (pm) 

Y: knot strength (kgf/mm^), 



(1) 



wherein the knot elongation is not less than 24% and the straight elongation is not less than 30%. 

2. The vinylidene fluoride resin monofilament according to Claim 1 , wherein said diameter d Is 0.05-1 .85 mm. 

3. The vinylidene fluoride resin monofilament according to Claim 1 . wherein. said diameter d is 290-550 pjn. 

4. A method of producing a vinylidene fluoride resin monofilament, comprising: 

a drawing step of drawing a melt-spun vinylidene fluoride resin monofilament; and 

a dry thennat relaxation treatment step of subjecting the drawn vinylidene fluoride resin monofilament to a 
relaxation themial treatment in a gas phase at a temperature between 220°C and 300*»C inclusive and under 
conditions such that the relaxation rate falls between 4% and 1 0% Inclusive and that the passing time is not 
more than 5 seconds. 



5. The method according to Claim 4, wherein in said dry thermal relaxation treatment step, the vinylidene fluoride 
resin monofilament drawn is subjected to the relaxation themnal treatment In the gas phase at a temperature 
between 250 and 290*'C and under such conditions that the relaxation rate is 5%-8% and that the passing time is 

. 1-4 seconds. 

6. The method according to Claim 4, wherein in said drawing step, the melt-spun vinylidene fluorkJe resin monofila- 
ment is drawn at a drawing ratio of not less than 5.9, 

7. The method according to Claim 4, wherein in said drawing step, said melt-spun vinylidene fluoride resin monofil- 
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ament is drawn at a drawing ratio of 5.9-6.2. 
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